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5 The development of electrical time and impact fuzes was
J_ carried on by the Rheinmetall-3orsig orcanization of H,
e Rhulemann., A large number of documente concerning elect:ical
j fuze development have been obtained from Rhulemanu's labora~

tory and shipved to the Explosives Investigation Laboratory,
Indian Head, Md, The present revort contains information
obtained in interrogations of Rhulemann and in visits to
factorics where electrical fuze comwonents were made, It is
written to supplement the documents, and is intended to cover
only the following subjccts, with some intrcductory matter:

PR
]
a2 T,

! . (1) The volume of production of the more important

S German electrical fuzes,

= (2) Performance cf ele dtricel time and impact fuzcs;

3 difficulties encountered in service,

! (3) Detnils of manufacture of fuzes and compcnents,
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2. Operetion of Electrical Impect and Time Fuzes,

(a) Impact Fuzes.

Tlectrical impact fuzes contain the fcllowing basic partss
(See figures 1 ond 2.)

Stcrage condenser Cy
Resistor R
Firing Condenser C2
Switch S
Igniter X

at the instant the round is started cn its trajectery,
an electric charge is vleced on the sterage crndenser, During
flight, part of this charge leaks through the resistor to
the firing condenser, When the charge cn the firing ccndenser
is sufficient to fire the igniter, tre fuze is armed., TFiring
tekes plece when the switch closes uncn impact, a2llowing the
firing ccndenser to discharge through the igniter,

Two or more circuits ¢f the type shcwn in Figure 1 are
usually inccrporated in the same fuze, In rne of thesc the
igniter fires directly intc the galne; the igniters in the
other circuits fire into pyrotechnic deleys, The chrice cf
instantanecus or delay ecticn cen be nade by connecting the
preper circuit immediately before relensing the bemd,

(b) Time Fuzes.

Time fuzes contein essentially the same bosic parts as
impect fuzes excent that the switch is replaced by a vecuum
tube which becomes conducting at a critieal, known veltege,
(See figures 3 and 4,) At the instant the round is started
on its trajectory, an elcetric charge is placed on the storage
condenser, and another, smeller charge is placed on the
firing ccndenser, The time setting of the fuze is adjusted
by varying the amcunt of charge placed cn the firing ccndenser,
During flight, part «f the charge on the storage ccndenser
leaks through the resistor t¢ the firing ccndenser, As the
charge on the firing condenser increases, the veltage across
the tube increases, ‘Uhen the firing violtage of the tube is
reached, the firing condenser d@iscaarges through the tube and
igniter, firing the fuze,
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2. (b) Time Fuzes (Ccnt'd),

Beth the storege and the firing condensers of German time
fuzes arc cnarged, in orcer thet the voltages used can be kept
rcasonably lew,  An increased time setting requires an increascd
voltage, If cnly one ccndenser of a time fuze were charged,
an excessive voltege would be required tc cbtain a time delay
of, say, 30 seccnds, (The arminz times of impact fuzes arc
gencrally § seccnds or less,)

3. Adventages of Electrical Fuzes,

When Rhulemann wag asked what factors influenced the Gernan
nilitary authorities to adept clectricel fuziasg, he listed the
following adventuges:

(2) The fuzes can be set by remote contrcl immediately
' prior to the instant cf firing, Dead time is elimi-
nated in time fuzes, and impact fuzes can be set

fer instantancous or delayed acticns as each round
is used, :

(b) Electrical impact fuzes arc extremely ranid in action

--+ beceeuse the only mechanical part, the trembler switch
has but little inertia and friction, With an
"ingtentaneous" fuze setting, a bemb can be made to
cxolode without deep penetration of the target,

(¢) The electrical scheme has great flsxibility, The
same components were' used in e variety of time and
impect fuzes having neerly identical anpesarance but
a wide range cf characteristics,

(¢) The fuzes arc safe to handle, shiv =2nd store, Whereas
in most mechanical fuzes the source of energy to
ignite is always present (as a stressed soring, for
instance), energy is nct introduced into the electrical
fuze until the mcment of use, Extensive triesls were
nade with voltages as high as two million volts, which
showed that proverly ddsigned ele ciricel fuzes ere
not affected by atmospheric clectricity,

-9..
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3. adventages of Dlectrical Fuzes.(Cont'd),

(e) The Germons found the clectricnl fugzes less exven=
sive to manufacturc than mechanical fuzes having
the same cheracteristics, when mede in comparable

quantitics,

(Rhulemann stated th-t the ccst retio

was sbout twe to three, end rdced that parts cut
of tolcrance for tinmo fuzes could be used in impact
fuzce, so thet the totzl manufecture had small
shrinkage loss.)

u.

Volume of Preduction of Princinal Fuzes,

Rhulem nn snid:thet the more ¢ommen Germen electrical
impect and time fuzes werc nroduced in the quentitics listed

belowy

Fuze ..
Mumber ..

g

25D

38A'

454

Tyve of Fuze

Time fuze, range 2 to
25 seconds,

Rhulemann stated that
this was an impect fuze
having instantaneous and
3 delay acticns,

&n impact fuze having
instentanecus and 2
deleay actions,

an impeet fuze, deve-
lcved eerly in the wer,

Quentity Preduced

Prcéuction was linmited

" by the output of cold=

cethode tubes, Peak
nroduction wes 40,000
nor month; this fell to
25,000 per nonth after
the Siemens works wns
homhed,

Maximum 400,000 ver
month, ‘

Preduction was smell,

Meximun 30,000 per
nenth,
i

g
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4, Volume of Profuctinn of Principal Fuzes,(Cont'é),

Fuze Tyme of Fuze Quantity Produced

Yunber

55 an irpact fuze hoving This fuze rerlaced
instentanecus 2néd one meny cother irmpact
delay actien, fuzes, It was rro-

cuced by several
factorics; the totn]
nunber nrecuced wag
estinated tc be 15
or 20 nmillion,

5. Perforamonce; Difficulties Encountered in Service,

No definitc figure of nmerit indicatingz the verformence of
electric fuzes used in ccnhat was cbteined fren Rnulenenn,
but .e imrlied that the oversll performence wes bekter than
90%.

When trcuble was encountercd in service, it was generslly
due either to (1) use of substitute neterinls, (2) vresence
of too meny eleetrical connectirns in the space rwvailnble,
or (3) first cncounters with extremes of temperature or
humidity, befere snccial materinls were develoned, M1 - f
these difficulties cen be =v' ided 'y mromer design.

Srecific cifficulties describec by Rhulemenn were:

(a) attemmts to use substitute imoresnaticn meterisl in
cenfensers crused cuds,

(b) The wax packing in the igniters was renlaced by
sulphur at one time, causing the rejectien of
several hundred thous-né fuzes,

(¢) Difficulties were enccuntercé with the insulation
of fuze 25D, which ha¢ four circuits, #nd. tris fuze
was rerlaced oy fuze 55, which hnd twe circuits,
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5. Perfermance; Difficultics Encountered in Service,(Cont'd),

> |

A
&

«

¢ £ X AR
Wl it b
it ;

LN oA aTa_ &

(¢) The storage life of the No, Y time fuze wes sald

SR

C*- to he about 2 years, while the storage life of the
‘.{-.! much simnler No, 55 impact fuze was sald to be about
A 5 years, when comvonents were made of materials of
A= similar quality,

oy (e) It was found necessary to replace the normal Trolitul
:'-f.'_-' Yo. 3 usod for the central insulating core and tom
e ingulator, by a swecial commound, Trolitul IF, for

-
»
Y
s...
[

use in hot, damp climates,

a

(f) Certain condenser impregnation commounds which were

:f:j:f very satisfactory at normal temmeratures, failed to

s give up all their energy vhen used at very low

:.-j:. temperatures (about ~60° C),

PJ_'_‘:

l’v‘

o 6. Description of Manufacture of an Electrical

Y Impact Fuze,

-:_\'-

?" (a) The resistors were pleced in the centrel insulated

j core,

::":_: (") The igniters were pleced in the central insulated

Y " core,

P

U

s-':w- (¢) 4 plastic protecting ring was slivped over the con=
r tral core,

b

t:.: (¢) The condenser annulus was assembled over the orotecting

tJ‘ ring,

&

W (e) The leads from the resistors and igniters werc at
° this roint vrojecting threugh anoromrietely olaced

e heles in thu tom of the centrel insulnterd core,

e These leads, trgether with the condenser leads were

e twisted togctivr to form tre neccedsary cconnecticns,

g and cut to length, This wrs dene with 2 h=nd trol

-.-::. operrted by a flexible sh~ft,

=
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6. Description of Manufacture of an Electricel Impact

Fuze (Cont'd),

(f) The twisted lends were melted together, A sreciel
electric welcing tocl held in the orerator's hnnéd
was used,

(g) The moulded top piece was placed cver the cendenscer :f:
snd central insulated core, This ton niece contained 5
the imp-ct switches, and hcles for the necessary
leacs and connections, and holes for charging wins, X

(h) Electricrl tests were mede, The igniters were
tested for centinuity; the storage confenser wes
charged and the voltage mensured cn the firing
conéenser at the end of an rccurately tinmed inter- _
val, (All trembler switches were held open during v
tkis test,)

(1) The fuzec was mut in its metrl orse,

(j) The cesc wes crimpod or netched necer the basc and
in scme mocdels at the tcn also, to hold the assembly
in vosition,

(k) The assembly was nctted in a bituminous comnosition.

(1) The tests of opecration ne. (h) werc repceted, o

(m) A rubber sceling ring was placed around the ton of -
the cuse, T

. :_\

(n) The charging nins end their sorings were insertcd, .j:

(¢) The metal'top wag placed. cver the case and crimped ;

.eng 5 tons force wre used,

(p) The nyrctechnic celay element wes nliuced in the

" “betton c¢f the fuze,

(q)! The watercroofing wos tested with # atncsphere alr

Tressure,

~13~ ;3
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6, Doscription «f Manufmcture f an Electrical Impact

Fuze (Cont'c),

(r) ZIlcctridal tests were ngein made,

(s) The rreteeting car wes wut over the cherping

nins.

(t) The completed fuze was neinted,

'

7. Descrintion of Manufacture of =n Nlectrical
Time Fuze,

The menufacture of tine fuzes fcr denbs frllewed the same
genernl nattern as the manufacture of irraet fuzes, The valucs
of the commonents ~f the time fuze, however, were'mcre critical
than these ¢f the imract fuze, and the fcllewine stens were
included in the menufecture:

(e)

(v)

(¢)

After the tube, ccndenser, and =11l dbut cne «f the
resist~rs hnd been agsembled, the firing vrltage
¢f the tube was nmeasured,

A stancdard reslstor was inscrted in -lnce of the
niesing resistcr, and A stenderd -veltage snrlied
to the fuze, The tine of firin~ of the tube was
meagsured, and the first adjustment of the circuit
elements was made by scleeting the proper "trimmer!
concenger (frem ameng 3 or 4 egsenbled in the
ccndenser ennulus), This "trimmer* condenser was
ndded to the firing cocndonser in order to bring the
firing timo of the tubc cleser to the corract firing
tine cxnected for the stenderd value of voltase
anrlicd,

The timing test of t e fuze was rovcated, end the
final oCJjustment of the circuit elcements was nnde

by selecting & resistence.value and insertine this
resistor into the fuze in rlace of the stondéard vnlue
used nrevicusly, (The resistance' c-nsisted nf three
units of abrut 15 meschns eschy onerof these cculd

be remrved end rerleced at any time ur to the finnl
cloaing of the fuze,)

-1
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8, Resistcrs Used in Ilectrical Fuzes,

(a) The resistences of high ohmic velue used in Gt rman
electricsl fuzes were cf three tyres:

(1) Wire weund resistors of moderately hish velue
were nmade, using the same tyrme cf wire used in SxH nnd
Sx6 igniters,

(2) Resistors of the hizhest values necessary were
nade by srreying amorphcus carbon c¢nto o ceramie cere,
These were produced by the Resenthal Conpany, and were
gaid tc have gool tenperature cheractcristics, but were

e - nct so uniform nor so stable es those made by Siemens

- L (see (3) below). L

oo (3) The Siemans Cormany procuced n.nifcrm,' stable
ko resisturs of very high shmioc velues by cracking hentanc
"“ =nd cemcsiting 2 thin film cof crystelline carbrn nn a
et terted ccramic rod, Rhulenenn believed that the eryste-
<3 1line carben was a must immertont factor in cbtaining
Y stable characteristics,

~. .

(») The Siemans menufacturing nrocess involved the

- fcllowing steps:

SN

j‘.::-: (1) A ceranmic rod cf nrever size wae obtatned, . The
s resistors werc abcut 3 or U mm in diameter and 20 to 25
Ry nn long, Any z2cod ceramic, preferrbly fine grained, was
u s satisfactory,

My e ;

) (2). The rod wes cleaned by sani blast and washed
X in distilled water,

0 :

:\, " " (3) The rod wns heated to 800 or 900 € in a vacuum
-;—J of 0.01 mn of nercury.

»

(4) After 4 to 16 hrurs of numeing (the tine demended
uron the number of resist.rs being produced. sinultenecusly)

% »
'rzl"&,l‘.
‘,34

> henteng wes intrcducec. into the chember ond aracked,
5 leavinz a thin film cf crystallinc carkon on the heated
} rod, The thickness ~f the filnm wos of the crder of 10
] molecules Yo 0,001 mm, =né devended cn the emcunt ~f
'\-j:: heptene used,
:{:: =i
o
[
7;:."
N
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R
P P

]

et S
R
. .



.

PR
a4 A

“r “w v
A‘.l‘. h

T4
A

CONFIDENTIAL

€. Resistors Used in Electrical Fuzes (b) (Cont'd),

(5) after cooling, the ends of the resistor wore
¢overed with carben suisvended in water,

(6) The resistcr was dried immediatcly in warm elr,

(7) The resistor was meusured and rlcced in A group
accordinys tc the reslstance between its ends, which wes
new of the orcer of 20,000 chnms,

(8) 4 helix was ground intc the surfrec of the
resist~r, using a cardborundum wheel, The width of the
_cerbon helix which was left on the rod wns determined
" by the initial value of the r sistrnce between the ends,
end by the desifed final resistance velue, In e tynical
resistor, the groove cut out micht be 0,2 mm to 0,3 mm
wide, and 0,3 nm deep, end the nitch of the helix might
be -0.6 nm,

(9) End.ceonnoctions were mede,

(10) Ducc red lecquer wos onplied and the resistor
#es dried and »ut in storage for:twe to four weeks,

(11) Aafter stcrege the resistor was measured and
lebelled,

F 4. .o v
9. Ccndensers Used in Electrical Fuzes,

Scme of the condensers used in Rheinnmetall fuzes were made
by Siemans, scme by 4.E.G., and scme by Rheéinmetell-Borsig,
The manufecturing nrncess was similer in a,ll three nlemts and
involved the following stepa:

(1) Two thickncss of namer were wound between
layers of aluminum fril, The vaper was 0,008 to 0,009 mm
thick, and the foil 0,005 to 0,006 mm thick, Winding
vo,s genernlly dene in & coentrolled ntnosnhere at 18-24 ¢,
and 50-60% relative humidity,

’

(2) all condensers frr a fuze were wound into a

~16-
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9, Condensers Usod in Elc ciricel Fuzes (Ccnt'd),

single integrated ~nnulus, Ccnnections were mncde by
strirs inscrted intc the winding at the promer pcints,

(3) Follewing winding, the ccndensers were dried
for 8 hours at 110 C,

(4) The condensers werc vacwum-impresnated for 8
hours, The impreemating comnmound (Synthetic chlorinated
napthalene, with a dielectric constent abcut 5) was made
by I, G, Farben at Leverkusen, cnd was knewn as D 88,

(5) after imrregnation and cccling, the ccndensers
were dirved in D 88, then encleseé in a metal container
and the ton sealed with nitch,

(6) after sealing, cach cendenser was tested for
breskdéown, 500 vilts were omnlied across the terminals,
and 1500 volts were srplied between the electrodes and
the case,

The Gernans believed that althcugh tinfoll wes not avail-
able for clectredes, aluminum fcil wes fully =8 gocd,

The vlacing of leads in condensers was considered extre—
nely importent, (See figure 5.) The leads from the two
electrodes of a condenser must be brought out opposite each
other (within 1 em, or so), This was necessary to ¢ liminete
inductence, by which the firing condenser might acquire a
charge from the charging of the reservoir condenser. If
several condensers have an elcetrode in comrion, a lead must
be brought out of the comnmon electrode opposite each lead
brought out of the separate elcctrodes,

In certein models made by A, E.G.,, in which several
condensers were wound in the seme annulus, a short-circuited
turn wns wound between the condensers to nrovide megnetic
shielding, Ti'is was not necessary in the condensers built by
Sienans.,
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CONFIDENT IAL

10, Igniters, Type Sx5 ~nd Sx6, Used in Rheinmetell
Fuzes,

Electrical igniters of the low-voltage wire bridge, or

"natch head" type were made at the Dynamit A, G., in Troisdorf,

The following manufacturing nrocess wes used:

(1) Tinfoil sheets were pasted to both sides of &
plece of cardboerd slightly thicker than a book metch,

(2)° The cardboard was cut to the shape shown in
Figure 6 (a)., A shect of cardboard carricd rbout 25
projections, each of which would become the centrrl core
of an igniter.

(3) Shects werc stacked in viles of 12, overl-vping,
and the wirc which would tecome the igniter bridge wes
1eid over ecch row of 12 projections (See figure 6 (b)).
The wire w:s soft-soldered to each nrojection,

(4) The shécts werc turned over and the wire soft-
soldered to the other side of cach vrojection, forning
the igniter bridge, A snrll loop of wire was left, as
shown in figure 6 (¢),

(5) The 12 sheets werc scparated, nnd esch sheet
wos Inspvected, using a magnifyins glass, Defective
igniters were cut out; 20 to 23 good igniters generz1ly
remeined on a sheet, '

(6) The sheets were dipped in the exrlosive mixture.
There were two dips, first in azotetrazol lend, then in
lead trinitrorcsorcinate, The explosive was rather
viscous and clung to the wirc loops, forninz the "match
heads", Drying by warm rir followad each dipnineg,

(7) The isniters werc divped twice in lacquer, then
dried,

(8) Leads were soldered to the igniters,

(9) The igniters were now cut away from the narcnt
shects,
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CONFIDENTIAL

10, Igniters, Tyne §x5 and Sx6, Used in Rhoinnetall
Fuzcs (Cont'd)

(10) Tne igniters were inspected, and serted for
size by shakin: then through a slot of prosressively
1ncrensing width (~ taper gruge) into sorting dins,

(11) The ignitcrs were t,osted for resistfmce and
continuity.

(12) a coverim_, tybe of plastg Mpolite #3% or
"Hipolam" (polyvinol chlotide) was 8lipped over ec¢h
igniter, i

"(13) The rem~ining swace in the vlastic tube wes
filled with chlorincted nepthelene wex of a zood quality,
The completed igniter is illusteated in figure 6 (4),

The success of these igniters devended uporn the extremely
fine wird used for the dridge, Thie wire wes cold~drawn, 80%
nickel, 20p chrome, and was rroduced by the Rheinish Finc Wire
Co, of Bargls Nemstedt, The wire was about 0.008 mm in diam=
eter; however it was not snccified by its diameter, dut by
its resistance, That used in the Sx5 igniter wns 8000 ohms
per meter, and that used in the Sx6 igniter wes 12,000 ohms
per meter
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Steps in the lanufacture of Igniters
{ M~r Qs 3y
Type Sxo, or Sx
: < o) 2 ‘ - | PP RV ) 5 IR [ s chPr s w4 \
Pig. 6(a) Portion of a card d strip from whieh
igniter cores are nade. The cirdhoard is coverad
SR RS s 9 corN s e > m
with tinfoil on both sides: e
contains 25 projections, eaclh of
the core of an i niter
$ 8 By £ Rt & 5 = 1 2 ) o, $es
Pis, 6l Side view of a stack of sheets of igpiter
cores., aAbout a dozen sheets zare stacked in this
way, and a wire is soldered to,the corresponding
projection on each sheet, 4
: I o . < o F St -
Pig. 6(e), >ide view of the core of an igniter, after
3 : = v s
- D

the wire
the bridge

the explosive material,
PMg. 6(d) Cross section of a completed igniter. The
core of Fig, 6(c) has been dipped in explosive,
leads have been attached, and the ass ]
been put in a plastic case and ‘packed with wax,
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10, Igniters, Tyme Sx5 ~nd $xB, Used in Rheinmetall
Fuzes (Cont'd),

The lacquer in which the igniters were dipped (sten 7)
was 2 155 solution of collodion in amyl ncetete, Two hundred
grems of aluminum vowder were ~dded to each liter of solution,
When the lacquer dried, the aluminum formed A high-resistance
shield which covered the match head; this added to the safcty
of the isniter without immalring its effectiveness,

11, Tubes Used in Elcectricel Time Fuzes,

The tubes used in Rheinmetall electrical time fuzes were
cold-cathode, argon-filled diodes (sec flzure 7)., They were
produced by Sicmans, in Berlin, and were saic to cost 2bout
4,9 Reichmarks, The manufacturing process is described b.low;
when 80‘}5 of the tubes nanufrctured were accentible, nerformance
was considered "very good", The firing voltace of the tubcs
considercd below was 160 volts, In service, the tubes fired
with en arc (not a low) discharse. '

(1) 1hc electrodes were frbriected to the proner
henignherical share, of oxyscn-free iron, nickel rlated,

(2) Three commer covered sSeel wires were welded
to ecch electrode,

(3) & bead of lead sli.ss wes formed around the
three wires sumporting the electroce; onc of these wires
becene the lend in,

(k) & tude of le~d Flass was slinped over the
electrodes to forn the envelore, The enveclone wag 11

or 12 mm in dienctir, and sbout 20 nm long, with wells
about 1 mm thick,

(5) The =noce wos he ted and a crsule of notas-

siun wns avaporated into the tube, Nearly ~11 of this

condensed. on the cathode to form the electron~emitting
surface,

(6) The tude w.s cvacunted to 10"6 m of mercury.
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Tubes Used in Zlectricrl Time Fuzes (Contfd).
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(7) The leeds were connected to a 160 volt source
which was capablc of supplylng only enough current for
e glow discharge, Argon w.s introduced into the tube
until & glow discherge took nlace; the tune was then
sealod off, The vressure wes ususlly 10 to 15 mm of
mercury,
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11. Tubes Used in Flectrical Time Fuzes (Cont'r‘.@

(8) A pencil-mark of radiocactive material (zinc
sulrhide) about 10 mm long and 1 mm wide was made on
the outsidc of the tube,

r

(9) The tuhc wrs dirped in a gravhite susvension;
this cutside covering was connected to the cathode but
not to the anode,

(10) The firinc voltage (for an arc discharge) was
checked, And each tube was numbered, Triring voltoge
limits were 156.5 to 164,5,

(11) The tubes were nlaced in racks ané aged for a
neriod of four to six weeks., The racks werc so arranged
that the firing voltage of ecach tube could be checked
auton~tically fronm time to time, The arcine voltage of
cach tube had to remein stoble within f_O.} volts, or the
tube w:.s rejectcd,

12. Trembler Switches Used in Imprct Fuzes,

The trembler switches used to fire immact fuzes originally
consisted of o small stcel ball, about 3 mm in diemeter,
supnorted on = bronze wire inside a metel tube sbout 5 mm in
diemeter (ficure 8(a)), All parts of the wwitch were chrone
Tlated,

The contact time of the original switches wns too short;
a second ball wrs thercfore added (figure 8 (b)), Only the
lower bvall mace contact, The function of the upper ball was
to hold the lower bell egeinst the wall of the tube during
a "swing", This tyme switch wes abandoned beeause of the
difficulty of drilling smell stcel balls,

The final tyre of switch emnloyed a smiral of chrome
nlated brorze wire as the moving contact (figure 8 (c)).
The snirel extended beyond the fixed contacts, in orcer to
obtain the effoct of the u-ner steel ball®of the previous
desion, The fixed contact was = chrome nlated ring; this ring
and the base of the moving contact werc fixed in the plestic
rmoulded top wicce of the fuze Yy ¢ svot-he~ting mrocess,
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13. Power Supnlies for Ilectrical Bomb Fuzes,

Dry brtteries were originally used to supnly rower for
bomd fuze:, Batteries were not satisfactory at high tempcra=-
tures, =nd had an averasge life of only 3 to 5 nonths in the
african comyrign,

Batterice werc rerlaced by a notor=gencretor and stabl-
lized nower suorly unit. The motor took rower from the
sirplanc's 24 volt system, nn¢ the gencrator felivered 500
volts., The stabllizer wos said to hold the outmat voltege
constent with + 1,55,  The various voltages used in charging
time and immn~ct fuzes were obtained from tems on ~ resistor
connected reross the outrut of the stabilizer,

The chief Alsadvantaze of the motor—-cencrrtor snd stabi~

1izer unlt weas that the voltege-dividing resistor becene over-

hcated if several’ oans were crorvnd in rarid succession.

At the onﬁ of the wor, a new motor-gcnerator had heen
developed for charoing inp~ct fuges but h~d not becn used in
conmbat, The nachine ha& 3 connutntors (2“ volt input, 150
and 240 velt outrut), = o

14, Improvements Consicered by the Gernang to
be Necesscory, ‘

When asked what immrovenmonts were contermleted in
electricel time and impact fuzes, Rhulemmnn serid thot the
following were consicered important:

(1) The condensers 'were t0 he +~ut in hermetically
sealed cane, Le~d wires would be brought out through
glass serls, :

(2) The charging nlungers would be renlc.ced by
contacts mounted on a Ciaphragn, the neriphery of which
would be sealed’ to ‘the n ulded insulating tov plece of
the fuze assembr g
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14, Irmmrovements Considered by the Gernans to be
Necessary (Cont'd), ‘

Wy

(3) A ccndenser having a rolled nlastic dielectric,
such as styroflex, wculd be very desirable, This would
imrove the stcrage life and reduce the size cf condenscers,
However, 1t had nct so far been found nogsible to make
sufficiently thin sheets cf plastic having no flaws or
bubbles,
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o K. G. 37RGGREY,
».'f‘.;‘ Technician,

S J. XIKBY,
o Technician,
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